We have reported previously that the cationic comb-type copolymer, PLL-g-Dex, accelerated DNA strand exchange reaction while stabilizing DNA duplexes. In this research, we showed the effects of cationic PLL-g-Dex copolymer on hybridization of self-complementary octamer oligonucleotides. NMR studies suggested that PLL-g-Dex copolymer preferentially interacted with a duplex DNA rather than a single-stranded DNA, and did not perturb local structures of DNA duplexes. CD studies also supported inert nature of the copolymer upon hybrid structure. From these results we concluded that the accelerating mechanisms of the copolymer did not involved partlal perturbation of duplex structure.
INTRODUCTION
The DNA strand exchange is an important process in the homologous recombination, genetic repair and viral replication. For example, HIV-1 nucleocapsid protein, NCp7, has an activity to accelerate strand exchange reaction and plays a pivotal role in viral replication. NCp7 was known to destabilize DNA duplex (l), and this destabilizing activity was probably associated to the accelerating activity upon strand exchange reaction. We have previously reported the PLL-g-Dex copolymer considerably accelerated the DNA strand exchange reaction between a 20 bp duplex and its homologous single strand in viLro (2) . The formation of interpolyelectrolyte complex (IPEC) between DNAs and PLL-g-Dex copolymers play a role to facilitate formation of a heteroduplex comprised of a parually unwound duplex and a homologous single strand (3) . Unlike NCp7 the copolymer increased thermodynamic stability of duplexes (4) . However, the copolymer may have a possibility to locally perturb base-pairs in the duplex through IPEC formation. To address ths possibility, in this research, we investigate the effect of the PLL-g-Dex on local structures of a self-complementary DNA duplex, d(GGAATTCC), by employing NMR, UV and CD measurements. 
Materials
Octamer oligonucleotides were HPLC-purified grade obtained from Grainer Japan Co. (Tokyo). The PLL-g-Dex copolymers were prepared by a reductive amination reaction between poly (&lysine) and dextran, as described in detail previously.
Results and Discussion
Effect of PLL-g-Dex on DNA melting studied with NMR Temperature dependencies of the chemical shft and line width of nucleobase protons were measured by variabletemperature NMR method (5). The change in the chemical shift of thymine H-6 in 5-position (T5H6) during melting process was plotted and shown in Fig. 2b . In the presence of PLL-g-Dex, though melting temperature (T,) of the DNA cctamer was shifted to higher temperature, the proton chemical shifts just before and after the melting were identical to those observed in the absence of the copolymer. Hence, the copolymer did not affect local structures of the DNA duplex. The effect of the copolymer on the duplex structure was also studied by CD measurements. The copolymer induced B-C type signal change similar to that induced by high ionic strength, 4 M NaCI. These results suggest that the copolymer's mechanisms in the strand exchange acceleration do not involve local destabilization of the duplex. The copolymer seems to only modify the ionic environment around DNAs, leading to hybrid stabilization and strand exchange acceleration. PLL-g-Dex also caused broadening of nucleotide base proton peaks at lower temperature. As shown in Fig. 2c , T5H6 signals broadened at the lower temperature, but recovered at the higher temperature over DNA melting. Formation of IPEC between DNA duplex and the copolymer resulted in the heterogeneity of magnetic fields and variation of molecular motion, resulting in the peak broadening. Interestingly, the peak broadening was not apparent when non-self-complementary DNA octamer, d(CAGTCAGT) was used. (data not shown) It was presumed that the cationic copolymer preferentially interacted with doublestrand DNA rather than single-strand DNAs. 
